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types of haemoglobin were found in all of them. The embryonic haemoglobin pattern was different from although similar to that of the adult in all the strains. The haemoglobins revealed monomorphism in the inbred strains, while polymorphism was observed in non-inbred laboratory and wild mice.
Ranney & Gluecksohn-Waelsch (1955), using paper electrophoresis, reported the presence of 2 types of haemoglobin in inbred mice. Since then, extensive studies have been carried out in wild and inbred strains of mouse (Popp, 1965; Petras, 1967; Russell & MacFarland, 1974) . The 2 loci Hba and Hbb were found to control the primary structure of aand P polypeptide chains of mouse haemoglobin, and 5 alleles, Hba", Hba b , Hba c , Hba d and Hba e , at Hba locus have been identified by means of solubility test (Popp, 1965; Russell & MacFarland, 1974 & Gerald, 1958; Morton, 1962) . The foetal haemoglobin from all the inbred strains showed 4 bands with similar mobility on starch-gel electrophoresis (Morton, 1966) .
10 strains of mouse, 9 inbred and 1 not, are maintained in this Institute. 4 of the 9 inbred strains were developed in our animal house. These 10 strains were therefore examined for haemoglobin variants determined by the Hbb locus, using starch-gel electrophoresis. Since no report was available on the haemoglobin variants in the local wild house mouse (Mus musculus), some of the locally available wild mice were also examined.
Materials and methods
The inbred strains of mice examined were C3H/HeJ, C57BL, Swiss (Rockefeller Institute to Virus Research Centre, Poona, to Cancer Research Institute), Swiss (bare), A, ICRC, C 17, L(P)/Cri, DBAf (subline fostered on C57BL). Out of these ICRC, C 17, L(P)/ Cri and Swiss (bare) are the new inbred strains which were developed in this Institute. ICRC is an albino Swiss-like strain, but larger in size which, after inbreeding at the Indian Cancer Research Institute, showed spontaneous mammary tumours in 80% of the breeders and leukaemia in 20% of the animals (Kanekar, 1962) . C17 is a cross between C57BL and XVII with brown coat colour, which has been shown to have skin sensitive to weak carcinogens (Ranadive, Gothoskar & Fernandez, 1969) . L(P)/Cri (Ranadive & Hakim, 1958 ) is an albino strain originally obtained from Paris as L(e) strain. It is thus different from the pigmented LP/J strain maintained in Jackson Laboratory. 'Bare' is a recessive hairless mutant which appeared spontaneously in 1953 in Swiss mice which have been inbred since then (Randelia & Sanghvi, 1961) . The non-inbred colony studied was a stock of Swiss mice.
10 animals of each sex from each strain at birth and 3 months of age were~xamined. Blood was obtained by decapitation of animals anaesthetized with ether and collected in test tubes containing 1 ml of 5% sodium citrate in physiological saline. For the study of embryonic haemoglobin, embryos ranging from 12-17 days of C 17, ICRC, C57BL, Swiss, Swiss (bare) and L(P)/Cri were used. Blood from whole litters was pooled in 5% sodium citrate in saline. The collected cells were washed twice in cold saline and lysed by adding 1-2 drops of distilled water. After the addition of carbon tetrachloride the lysate was centrifuged for 30 min at 10 000 rpm in a refrigerated centrifuge. The clear haemolysate was immediately used for haemoglobin studies.
Starch-gel electrophoresis was used because of the clear separation of the diffuse haemoglobin. The gels were prepared using 12% electrostarch (Otto Hiller, Box 1294, Madison, Wisconsin 53701, USA). in tris-EDT A-boric acid butTer pH 8·6 (Huehns & Shooter, 1965 Tn the present study, either a single or a diffuse haemoglobin type was found in each inbred strain. The inbred strains. The single type was found in C57BL, JCRC and C 17 whereas Swiss, Swiss (bare), L(P)/Cri, C3H/HeJ, DBAf and A showed diffuse type (Hbb d ). The hybrid mice (JCRC x Swiss F) showed the same picture as diffuse haemoglobin, except that the minor component was less in concentration and therefore not visible as a distinct band (Fig. 1) . The average amount of the minor componenet in 9 Swiss mice was 17% (range 10·5-21·5%) of the total haemoglobin. In 9 hybrids (ICRC x Swiss F), the minor component was 6· 7% (range 4· 7-9·0%) of the total haemoglobin. The embryonic haemoglobin appeared in all the strains from about the 12th to the 16th day of intrauterine life. ICRC, C 17 and C57BL strains showed 4 bands with the highest concentration in band 1 which is in the region of the adult single type of haemoglobin. In the embryos from Swiss, Swiss (bare) and L(P)/Cri strains, bands 1 and 3 appeared to have equal concentrations of haemcglobin, followed by bands 2 and 4. The embryos from hybrid mice showed a similar haemoglobin pattern to that seen in embryos from mice with diffuse haemoglobin (Fig. 1) .
The adult non-inbred mice showed single, diffuse and heterozygous types of haemoglobin. Examination of haemoglobin from 50 wild mice obtained from different localities showed 6 animals with single type, 36 with diffuse type, and 8 were heterozygotes. new strain ICRC showed a single type of haemoglobin unlike Swiss, Swiss (bare), A and L(P)/Cri, which are also albino strains but showing the diffuse haemoglobin pattern. It is interesting to note that SWR/J strain of Swiss origin is reported to have the single type of haemoglobin (Staats, 1976) , unlike our Swiss strain. This shows the genetic variation between the 2 lines of the Swiss strains, due probably to the type of foundation stock received although a mutation' may have occurred in our line. The remaining strains showed either diffuse or single type of haemoglobin in agreement with the report by Staats (1976) . Thus the haemoglobin types can also be used as one of the genetic markers for the purity of the strain. The minor components of the diffuse and heterozygous haemoglobins were approximately 17 and 6· 7% respectively of the total haemoglobin as reported by others (Ranney, Smith & Gluecksohn-Waelsch, 1960; Hutton, Bishop, Schweet & Russell, 1962) . These quantitative differences in the concentrations of minor components in homozygous diffuse and hybrid mice could be employed for their identification. The early embryonic haemoglobin showed a distinct pattern but without any differences amongst the strains, as also observed by Craig & Russell (1963) and Morton (1966) . Examination of wild mice showed the presence of both single and diffuse types as reported earlier by Heinecke & Wagner (1964) , Petras (1967) , and Selander & Yang (1969) .
The presence of both single and diffuse haemoglobin in wild mice has given rise to onlt or the other of them in various inbred strains. The preponderence of diffuse over single type observed in the small sample studied perhaps shows some natural preference for the diffuse. However, this needs confirmation by the study of more samples from different localities. Russell & Gerald (1958) 
